export of dairy produce. It has been possible to show from statistics that from 1909 till 1917 there was an increasing export of milk fat with an increased substitution of margarine for butter and a decreased consumption of milk fat. During the end of 1917 the importation of margarine was stopped owing to the blockade. As a result the people in Denmark had to increase their own consumption of milk fat in order to satisfy their own needs. In order to guarantee a sufficient amount to everybody the Danish Government rationed butter, so that during 1918 and 1919 even the poorest classes who had previously consumed margarine and skimmed milk noWv received half a pound of butter a week per head at a fixed low price. The investigation of Blegvad [2] on the occurrence of xerophthalmia in Denmark shows that from 1909 to 1917 this disease increased in frequency in a manner exactly parallel to the diminished consumption of milk fat. During the years 1918 and 1919 when everybody received butter, the disease suddenly disappeared almost completely, to appear again in 1920 when rationing had ceased. At the same time .there was during 1918 and 1919 a sudden diminution in the general mortality of infants.
The experience of Denmark shows clearly that as the result of economic factors underfeeding does occur in the population of a civilized community living on freely chosen diets. From what I have said before, it is clear that the extent to which the health of the general population suffered is not measured by the few hundred cases of xerophthalmia. They are merely the high water mark indicating the maximum to which economic pressure affects the dietary of the people.
The same factors are operative in this country and indeed in every civilized country. Butter is replaced by margarine, skimmed milk is used instead of full milk and even full milk is partly deprived of its content in vitamin A by being pasteurized or boiled. What is true for vitamin A applies equally to vitamin B. For the poorer classes this vitamin ought to be supplied mainly by cereals-in other words, by bread. But white bread is practically free from vitamin B. The children of the poorer classes in whose dietaries bread and margarine play a large part are cut off from their main supplies of vitamins A and B.
I have tried to collect the evidence which I have placed before you from as many different sources as possible. We have seen that a restriction of the vitamin intake must be made responsible for numerous conditions of ill-health not generally suspected as being caused by dietetic errors. There is further the possibility disclosed both by my observations and those of Webster [17] that differences in the vitamin intake need not even manifest themselves by obvious symptoms of ill-health but may impress themselves upon an apparently normal healthy organism as a lasting weakness which discloses itself only when the organism is exposed to a strain. If you consider this evidence is it not clear that the discovery of these dietetic factors has placed in our hands a therapeutic and prophylactic weapon of quite unsuspected possibilities in improving the health of the community ?
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The most important of the non-specific disturbances of health due to vitamin deficiencies is undoubtedly an increased liability to suffer from and succumb to certain bacterial infections, for this decreased resistance occurs not only when one or more The Royal Society of Medicine vitamins are totally lacking in the diet, but even when these factors are present in less than optimal amounts. In studying the reasons for this breakdown in the defence mechanism of the body it is essential to investigate not only the barriers to infection, but also the condition of the leucoblastic tissues, more especially those concerned with the formation of polymorphonuclear leucocytes.
In animals fed on diets deficient in vitamin A it is rare to find lesions in the leucoblastic bone-marrow though in a very few adult animals maintained for many months on a diet deficient in vitamin A, an aplastic condition of the marrow has occurred. Correlated with this absence of degeneration in the marrow is the fact that there is no reduction in the number of leucocytes in the blood-stream in this form of deficiency. In fact after the onset of keratomalacia or broncho-pneumonia it is not uncommon to meet with a polymorphonuclear leucocytosis. At the same time there is a fall in the bactericidal power-of the blood against pyogenic organisms. The bactericidal power of whole blood is largely due to the action of the polymorphonuclear leucocytes. A reduction however in the bactericidal power of the blood occurs in all acute infections, so that the lack of vitamin A in the food does not directly cause the fall in the bactericidal power of the blood. The infections which are associated with a deficiency of vitamin A in the diet are thus solely related to a local breakdown at the sites of infection-the conjunctiva and the epithelial lining of the respiratory and intestinal tracts. In this connexion it is interesting to note that Fleming [1] has found in the secretion of the tears and respiratory mucous membrane a substance, lysozyme, which possesses a strong lytic action on certain bacteria. In rabbits suffering from keratomalacia as a result of vitamin A deficiency the amount of lysozyme in the tears is greatly reduced [2] .
In animals fed on diets wholly deficient in vitam;n B there occur numerous small haemorrhages in the bone-marrow. This lesion first noticed by McCollum and his co-workers [31 in rats, is found also in guinea-pigs and pigeons. When the diet is not wholly lacking in vitamin B, a condition of gelatinous degeneration occurs in the bone-marrow, the leucoblastic cells being reduced in number. In acute vitamin-B deficiencies there is a reduction in the total number of leucocytes in the blood-stream, though this reduction, as pointed out by Cramer, Mottram and Drew [4] only affects the lymphocytes. While the opsonic power of the blood and the capacity to form agglutinins, haemolysins, bacteriolysins, immune body, and antitoxin remain unimpaired, it is usual to find a fall in the bactericidal power of the blood in animals fed on diets deficient in vitamin B. This fall in the bactericidal power of the blood appears to be correlated in some way with the fall in body-temperature which occurs as the result of diets lacking in vitamin B-the fall in body-temperature taking place some time before the death of the animal. Animals with reduced body-temperature lose their resisting power to certain bacterial infections, a fact first demonstrated by Pasteur, who found that if chicken are kept on ice for some hours they become susceptible to infection with anthrax. Under normal conditions pigeons are totally immune to infection with the pneumococcus and meningococcus, but if their bodytemperatures are reduced to below 40Q C., either by the action of some antipyretic drug or by feeding on a diet deficient in vitamin B, then the intraperitoneal injection of pneumococcus or meningococcus is followed by a fatal septica3mia.
In the case of vitamin C, guinea-pigs with acute scurvy show many small ha3morrhages in the bone-marrow. In chronic scurvy in the guinea-pig, a condition characterized by no definite clinical symptoms, the bone-marrow undergoes either gelatinous degeneration or a fibrotic change which is not confined to the epiphyseal ends of the bones. If healthy guinlea-pigs, and guinea-pigs with chronic scurvy, are given small intraperitoneal injections of organisms such as pneumococcus, Bacillus coli or staphylococcus, both groups survive, but if the number of organisms is increased, then the animals with chronic scurvy die, while the controls survive [51.
Thus when vitamins B and C are deficient in the diet the capacity to withstand pathogenic organisms is decreased as the result of an interference with the leucocytic response to infection.
This interference with the central defence-mechanism of the body does not necessarily imply, however, that in deficiently fed animals all bacterial infections run a more acute course than in normal-animals. Thus, in animals id6culated with Bacillus tuberculosis, and fed on diets deficient in vitamins B or C the tuberculous process is not more extensive than in control animals. The same is true of animals fed on diets deficient in vitamin A, but in these, secondary bacterial infections are very common. The therapeutic use of cod-liver oil in human tuberculosis is thus probably due, at least in part, to its high content of vitamin A, whereby the patient is protected against the risks of secondary bacterial infection.
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